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We evaluated the effects of reciprocal peer tutoring combined with group reinforcement contin-
gencies on the arithmetic performance of 12 underachieving fifth-grade students. Results indicated
that the intervention increased the students' arithmetic performance to a level indistinguishable
from their classmates during treatment and 12-week follow-up phases. Pre-, post-, and follow-up
sociometric data indicated that the students who participated in the treatment groups increased
their amount of peer affiliation with other treatment group members.
DESCRIPTORS: peer tutoring, group contingencies, academic behavior, arithmetic perfor-
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Peer tutoring and group contingencies are two
effective and economical classroom strategies for
improving academic performance. There is a grow-
ing body of literature indicating that these strate-
gies may be particularly beneficial for underachiev-
ing children (Gerber & Kauffman, 1981;
Greenwood & Hops, 1981). Group contingencies
that foster interdependence have the added advan-
tage of promoting cooperative behavior among
students (e.g., McCarty, Griffin, Apolloni, &
Shores, 1977).

In an attempt to develop an intervention that
combines the benefits of peer tutoring, inter-
dependent group reward contingencies, and indi-
vidual accountability procedures (see Slavin [1983]
for a discussion of the advantages of interdency
and accountability), we, designed a peer-mediated
group contingency intervention. Pilot studies of this
strategy found that this reciprocal peer-tutoring in-
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tervention was effective in increasing arithmetic
performance and decreasing disruptive behaviors
of underachieving male students in an experimen-
tal (Wolfe, Fantuzzo, & Wolter, 1984; Wolter,
Pigott, Fantuzzo, & Clement, 1984) and natural
dassroom setting (Piggott, Fantuzzo, Heggie, &
Clement, 1984).

The purpose of this investigation was to repli-
cate the study conducted by Pigott et al. (1984)
across three natural classroom settings with both
male and female underachieving students. This
study also involved a more thorough assessment of
the efficacy of this intervention by including as-
sessments of (a) response maintenance, (b) the so-
cial validity of treatment gains, and (c) the social
impact of using this intervention within a natural
dassroom setting.

METHOD

Subjects and Setting
Ninety-three children participated in this study.

Each child attended one of three regular fifth-grade
dasses in the same elementary school of the Pas-
adena Unified School District. The dasses ranged
in size from 30 to 33 students per dass. Twelve
10- and 1 -year-old children (8 girls and 4 boys)
were selected to participate in the reciprocal peer
tutoring treatment groups. There was one treat-
ment group in each dassroom. Each group con-
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tained four children of the same sex and an ethnic
mixture of either black and hispanic or hispanic
and white children. The selection criteria for the
treatment group induded (a) teacher report card
evaluations of unsatisfactory performance in arith-
metic and (b) performance within the lower quar-

tile on arithmetic drills during the initial baseline
phase. Although these children were able to per-

form basic arithmetic operations correctly, their
arithmetic proficiency or rate of correct arithmetic
computations was below grade level (cf. Lovitt,
1978). Additionally, data were collected across all
the remaining nontreated class members for com-

parison purposes.

The research was conducted in the students'
classrooms during their regularly scheduled arith-
metic period.

Design
An ABAB reversal design was used to evaluate

the effectiveness of the treatment package across

three dasses. Following the second treatment phase,
a 12-week partial-withdrawal phase (C) was insti-
tuted to assess response maintenance (Rusch &
Kazdin, 1983).

General Procedure

Arithmetic drill sessions occurred at the same

time each school day and the procedures were iden-
tical for each dass. A teacher's aide distributed
specially prepared arithmetic sheets to each student
in the dass. These sheets were standardized (i.e.,
same number of operations and equivalent level of
difficulty); however, the number combinations on

each sheet were randomly determined so that no

two sheets were identical. After the arithmetic sheets
were distributed, the aide instructed the students
to work on each problem in sequence, and to try

to complete accurately as many as possible. At the
end of the 7-min drill period, the teacher's aide
collected the arithmetic sheets and provided stu-

dents with an opportunity to get feedback on their
arithmetic performance.

Treatment Conditions
Baseline. The teacher's aide collected data on

the number of accurately completed arithmetic

problems for all participants. No contingent rein-
forcers were provided to any of the participants for
arithmetic performance.

Reciprocal peer tutoring. The reciprocal peer
tutoring and group contingency intervention was
designed to incorporate peer-tutoring procedures
into a group format. Peer tutoring operations (i.e.,
peer instruction, peer observation, peer evaluation,
and peer reinforcement) were converted into four
roles ("coach," "scorekeeper," "referee," and
"manager"), and each role was assigned to a mem-
ber of the treatment group.

The coach (peer-instruction) informed the group
of their goal for the day, reminded them of their
strategies for increasing their arithmetic perfor-
mance, and told them if they applied their strat-
egies they would "WIN." The scorekeeper (peer-
observation) counted the number of arithmetic
problems completed correctly by each team mem-
ber and wrote the number down on each individ-
ual's arithmetic sheet. The referee independently
counted the number of correctly completed arith-
metic problems and recorded the number by each
individual's name on the team scorecard. This pro-
vided a built-in reliability check for the group. The
manager (peer-evaluation and peer-reinforcement
determined the team's total score and compared it
with the team's goal for the day. If the goal was
met, the manager declared that the team had
"WON." After four wins, the group was eligible
to obtain group-determined backup reinforcers
(e.g., video game tokens).

Prior to the first day of treatment, the four stu-
dents selected for each treatment group were trained
to use this technique by the principal investigator.
This training induded (a) teaching the group
members, via modeling and instruction, the tasks
required for each role, (b) practicing the coordi-
nation of the roles during simulated arithmetic drill
sessions, and (c) assessing competency (i.e., the team
members' ability to perform each role at a 95% or
higher level of accuracy on a behavioral checklist
of the discrete tasks germane to each role). It took
one 1-hr training session to achieve competency for
each group. After the training was completed the
group members (a) selected a team name; (b) de-
vised a "pep talk" for the coach, which included
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their own strategies for increasing arithmetic per-
formance (e.g., "work hard," "work fast," "work
carefully," "don't talk") and (c) selected backup
reinforcers from a reinforcement menu.

At the beginning of each week of treatment, the
students selected the roles each would be perform-
ing. They also selected their goal for the number
of arithmetic problems they needed to answer cor-
rectly in order for them to count the day as a win
from a list of three possible goals. These goal choices
represented a narrow range of numbers dose to the
total of the individual treatment goals for each
group member.

Just prior to the beginning of the arithmetic
drill, the teacher's aide set out on a table cue cards
that specified the tasks for each role. The aide gave
no instructions and issued no further prompts
throughout the session. Next, the coach oriented
the group to their task, recorded the team's daily
goal on the team scorecard, and encouraged each
group member to use the group strategies for in-
creasing arithmetic performance. The teacher's aide
then performed the same arithmetic drill proce-
dures that she had during the baseline phase. At
the end of the arithmetic drill, the scorekeeper and
referee counted the number of correctly completed
problems on each sheet and recorded the number
correct on the top of each sheet. If the referee's
totals differed from that of the scorekeeper's, the
referee carefully recounted and recorded this num-
ber on the team scorecard. The referee then gave
the team scorecard to the manager who compared
the score with the goal. This entire process took
approximately 3 min. To conduct the intervention
it was necessary to have at least three group mem-
bers present. If one group member was absent, the
roles of scorekeeper and referee were combined.

While this intervention was in effect, data con-
tinued to be collected on the number of accurately
completed arithmetic problems by the untreated
students. These students received no contingent
reinforcers for their arithmetic performance outside
of the regular teacher-student interaction and feed-
back, which was consistent throughout the study.

Maintenance. During this phase the teacher's
aide set out on a table the team's cards just prior
to the arithmetic drill just as she had done during

treatment conditions. If a group member asked if
he or she should run the group, the student was
told to do so if he or she wanted to. However, no
reinforcement contingencies were delivered during
this condition for arithmetic performance. This
condition was in effect for 12 weeks, during which
there was a 4-week break for spring vacation and
standardized testing.

Definition of Behaviors and Data
Collection

Arithmetic performance. Arithmetic perfor-
mance was evaluated through the number and per-
centage of arithmetic problems completed accu-
rately. An independent evaluator checked the
arithmetic sheets for at least 35% of the sessions
for each phase. The smaller number was divided
by the larger number and multiplied by 100 to
determine the reliability which averaged 98%
(range: 96% to 100%).

Accuracy of reciprocal peer tutoring proce-
dures. During each day of treatment, the teacher's
aide used a checklist, which defined the discrete
tasks germane to each role, to assess the accuracy
with which each group member performed. Reli-
ability checks on the accuracy of the aide's obser-
vations were made twice during each treatment
phase by a research assistant; these checks yielded
100% agreement. The mean accuracies of the re-
ciprocal peer tutoring procedures across dasses dur-
ing the treatment conditions were: coach = 87.9%
(70%-100%); scorekeeper = 100%; referee =
100%; and manager = 96.2% (86.4%6-100%).
Mean accraces during maintenance were: coach=
37.9% (23.1%-46.2%); scorekeeper = 99%
(96.9%-100%); referee = 89% (84.6%-93.8%);
and manager = 82.3% (79.1%-84.5%). During
the maintenance condition, the coach was more
inconsistent in delivering the "pep talk."

Accuracy ofpeer-administered reinforcement.
During the treatment condition, the groups' arith-
metic sheets were collected, and the number of
correct problems were compared to the number of
points awarded by the manager on the team score-
card. Reliability was calculated by dividing the
smaller number of the comparison by the larger
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Figure 1. Average number of accurately completed arithmetic problems during the 7-min arithmetic drill for each class

of treated and randomly selected nontreated students across experimental phases.
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and multiplying by 100; mean reliability dasses
was 99.7% (range: 99% to 100%).

Peer affiliation. The students' preferences for
affiliation with their dassmates were assessed in
each class during the initial baseline phase, at the
end of the second treatment phase, and at the end
of the follow-up phase. The teachers passed out
sheets with spaces marked 1-5 and asked the stu-
dents to rank in order the five dassmates that they
would most like to sit with during "group sharing
time." In each dass, four students of the same
gender as the treatment group were randomly se-
lected to form a comparison group. We compared
the social attractiveness of the children in the treat-
ment and comparison groups in terms of (a) num-
ber of selections within each group and (b) number
of selections of the four children in each group by
the entire dass.

RESULTS

Reciprocal Peer Tutoring Intervention
Figure 1 shows the average number of arith-

metic problems completed accurately by the treat-
ment group members in dasses 1, 2, and 3, and
by seven randomly selected nontreated students in
each dass. During baseline, the students in the
treatment groups performed consistently below the
average performance of their nontreated dass-
mates. During the treatment conditions, the treat-
ment groups improved their performance to a level
equivalent to the average performance of their
classmates. During the 12-week maintenance phase,
the treated students continued to perform at a level
indistinguishable from their peers.

Table 1 presents both the average number of
problems completed accurately and the mean ac-
curacy percentage for each treatment group. These
group data are very representative of the individual
student data. Instituting the reciprocal peer tutor-
ing intervention resulted in the following average
gains in arithmetic problems solved for each treat-
ment group member: Class #1: 18.2, 14.5, 14.8,
and 15.8; Class #2: 10.5, 16.3, 16.0, and 8.0;
Class #3: 20.0, 23.3, 25.8, and 5.1. In addition
to showing increases in the number of correctly

Table 1
The Average Number of Accurately Completed Arithmetic
Problems and Percent Correct Across Experimental Phases

Experimental phases

Classes A B A B C

Class #1
Number 10.8 27.3 19.0 26.4 27.4
% Correct 73.9 90.1 80.5 89.2 91.8

Class #2
Number 15.0 24.8 18.6 28.8 25.5
% Correct 68.8 82.6 73.5 87.3 84.5

Class #3
Number 11.9 23.6 19.9 34.9 27.1
% Correct 32.5 70.1 60.6 77.6 78.2

Average
Number 12.6 25.2 19.2 30.0 26.7
% Correct 58.4 80.9 71.5 84.7 84.8

completed problems, the treated students consis-
tently demonstrated increases in their accuracy per-
centage during treatment and maintenance phases.

Peer Affiliation
The treated students were mentioned 40 times

in their dassmates' rankings in the baseline assess-
ment, whereas the control students had 53 indu-
sions. In the postranking the treated students had
46 indusions compared to 54 for the control stu-
dents and in the follow-up rankings the number
of indusions were 44 and 54, respectively. Changes
in intragroup peer affiliation were assessed by com-
paring the number of within-group selections by
the treatment and control students. In the baseline
assessment, the 12 treated students induded mem-
bers of their treatment group 14 times in their
rankings, whereas the 12 control students had 18
indusions. In the postranking the treated students
had 24 indusions compared to 13 for the control
students and in the follow-up rankings the number
of indusions were 22 and 12, respectively.

DISCUSSION

The results of this study indicate the effective-
ness of the reciprocal peer-tutoring intervention in
increasing the arithmetic performance of mixed
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ethnic groups of male and female underachieving
fifth-grade students. Introducing this intervention
resulted in an increase in arithmetic proficiency for
the treated students. During treatment these stu-
dents increased both their rate and accuracy of
arithmetic computations.

This investigation also provided an assessment
of the social validity, the maintenance, and the
social impact of treatment gains. A comparison of
the arithmetic performance of the treated and non-
treated classmates validated the social significance
of the amount of improvement made by the treat-
ed students. During the treatment and mainte-
nance phases, the arithmetic performance of the
treated students was indistinguishable from the av-
erage performance of their dassmates (Walker &
Hops, 1976). Twelve weeks of follow-up data re-
vealed that the average arithmetic performance of
the treated students during the maintenance con-
dition was either at or above treatment levels. Only
one of the 12 children dropped slightly below her
treatment level (the 4th child in Class #2 went
from a treatment average of 22.6 to a follow-up
average of 20). These data are superior to the 6
weeks of follow-up data obtained by Pigott et al.
(1984). In that investigation, the treatment gains
of only one out of four treated students were main-
tained. In contrast with that investigation, the study
reported here used a partial-withdrawal procedure
(Rusch & Kazdin, 1983) to promote response
maintenance. The pre-, post-, and follow-up so-
ciometric data indicated that the students who par-
ticipated in the treatment groups increased in their
amount of peer affiliation with other treatment
group members. Additionally, the social status of
the treated students relative to the nontreated stu-
dents remained stable, evidencing no deleterious
side effects as a function of their involvement in
the treatment group.

Future research efforts are needed to determine
the relative contribution of the active components
of this reciprocal peer-tutoring treatment package.
Additionally, research should be conducted com-

paring the relative efficacy and cost efficiency of
this intervention with both teacher-administered
group contingencies and individualized peer-tutor-
ing strategies.
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